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Description 

[0001] This invention relates generally to an introduc- 
er system having a kink resistant sheath for the insertion 
of catheters and other Instruments Into the body and 
more particularly to an introducer system having a kink 
resistant splittable sheath used to introduce pacemaker 
leads into the venous system. 
[0002] Generally speaking, pacing systems include 
an Implantable pulse generator, commonly known as a 
pacemaker, electrically connected to the heart by at 
least one transvenous endocardial lead. More specifi- 
cally an endocardial lead provides an electrical pathway 
between the pacemaker, connected to the proximal end 
of the lead, and endocardial tissue, in contact with the 
distal end of the lead. Endocardial tissue refers to a spe- 
cific layer of tissue in the interior of the heart's chambers. 
In such a manner electrical pulses emitted by the pace- 
maker travel through the endocardial lead and stimulate 
the heart. 

[0003] Endocardial leads are often placed in contact 
with the endocardial tissue by passage through a ve- 
nous access, such as the subclavian vein or one of its 
tributaries. In such a manner transvenous endocardial 
leads offer as an advantage that they may be placed 
into contact with the heart without requiring major tho- 
racic surgery. Rather, transvenous endocardial leads 
may be introduced into a vein and manoeuvered there- 
from into contact with the heart. 
[0004] A multi-step procedure is often used to Intro- 
duce such leads within the venous system. Generally 
this procedure consists of inserting a hollow needle into 
a blood vessel, such as the subclavian vein. A wire guide 
is then passed through the needle Into the Interior por- 
tion of the vessel. The needle Is then withdrawn and an 
introducer sheath and dilator assembly is then inserted 
over the wire guide into the vessel. The assembly is ad- 
vanced into a suitable position within the vessel, i.e. so 
that the distal end is well within the vessel but the prox- 
imal end is outside the patient. Next the dilator and wire 
guide are removed. The introducer sheath is left in po- 
sition and therefore offers direct access from outside the 
patientto the interior of the blood vessel. In such afash- 
ion a lead can be passed into the vessel through the 
Introducer sheath and ultimately be positioned within the 
heart. Finally the introducer sheath is removed from the 
body. With respect to pacemaker leads, however, which 
typically have a relatively bulky connector pin assembly 
at the proximal end, the introducer sheath is removed 
from the body by being split apart. In such a manner the 
introducer sheath does not have to be removed over the 
relatively bulky connector pin assembly at the proximal 
end of the lead. 

[0005] An introducer sheath therefore, through its hol- 
low lumen, provides access to the interior of a vessel. 
A lead introduced into the blood vessel may then be 
moved along the blood vessel until properiy positioned 
within the heart. 



[0006] To provide such access an introducer sheath 
must be flexible. Specifically, flexibility permits the intro- 
ducer sheath to bend and fomn to a curve compatible 
with the blood vessel. In such a manner the introducer 
5 sheath end is substantially parallel to the blood vessel 
and a lead which Is Introduced therethrough is properly 
oriented along the vessel interior. If the sheath did not 
conform to the vessel shape, a lead introduced would 
abut against the vessel wail, possibly injuring the patient 
and damaging the lead. One problem which may occur, 
however, due to the flexibility required of the introducer 
sheath is that the mid-portion of the sheath may fomfi a 
kink. 

[0007] Kinking along the introducer sheath may cause 
serious problems, especially with respect to pacemaker 
leads. Generally a kink within an introducer sheath is 
not detected until a lead is attempted to be introduced 
therethrough. At that time the lead, and in particular the 
sensitive electrode at the distal end of the lead, strikes 
the kinked section and is blocked. Continual pushing on 
the lead may cause damage to the electrode as well as 
damage to the helical coil and insulative sheatii of the 
lead body. Because such damage may not be readily 
apparent, implantation of a damaged lead may result. 
In tum, creating the possibility of serious hamn to the 
patient. 

[0008] Afuri:her problem exists in pacemaker patients 
who have had multiple leads implanted overtime. Scar 
tissue at the site of implantation has been found to cre- 
ate difficulties with past lead introduction systems. Spe- 
cifically the relatively tough scar tissue hinders the in- 
troduction of a dilator and introducer sheath assembly. 
Many times, only through use of larger incisions than 
are otherwise desirable is such an assembly able to be 
inserted. 

[0009] Previously many have attempted to solve the 
problem of introducer kinking. For example, in U.S. Pat- 
ent No. 5,409,469 Schaerf proposed fitting at least a 
portion of the introducer sheath with a series of bellows 
or pleats. Such a design, however, failed to permit the 
introducer to be smoothly inserted into the tissue. As can 
be appreciated, the bellows or pleats give rise to a rel- 
atively large frictionai drag of the sheath by the tissue. 
U.S. Patent No. 5,380,304 of Parker disclosed the use 
of a flat wire coil to prevent kinking of an Introducer. Such 
a design, however, did not penmit the introducer sheath 
to be slit or split and thus removed from the lead dis- 
posed tiierethrough. 

[0010] It Is an object of the present invention to pro- 
vide an introducer system having a sheath which is re- 
sistant to the fomiation of kinks. It is a further object of 
the invention to provide an introducer system having a 
kink resistant sheath for introducing an elongate object 
into the venous system and especially for introducing a 
cardiac pacemaker lead. It is a further object of the in- 
vention to provide an introducer system having a kink 
resistant sheath which minimizes the frictionai drag of 
the sheath by the tissue as the sheath is inserted 



15 



20 



25 



30 



35 



40 



45 



50 



2 



3 



EP 0 898 481 B1 



4 



through the tissue. 

It is a further object of the Invention to provide an Intro- 
ducer system having a kink resistant sheath which per- 
nnits the introducer sheath to be removed from the lead 
disposed therethrough without requiring the Introducer 
sheath to be removed from an end of the lead disposed 
therethrough, by slitting or splitting the Introducer 
sheath, for example. 

These objects are met by the present Invention which 
provides an Introducer system for use with a catheter or 
lead comprising: a sheath having a first end and a sec- 
ond end, the sheath being compatible for insertion within 
a body, the first end configured to insert the sheath with- 
in the body with the second end extending out of the 
body; the sheath having a central lumen configured to 
pemnit introduction of at least one lead or catheter there- 
through; means for pemriitting removal of the sheath 
from the lead or catheter disposed therethrough without 
requiring the sheath to be removed from an end of the 
lead or catheter disposed therethrough; and a dilator 
having a first end and a second end, the dilator config- 
ured to be disposed through the central lumen of the 
sheath; characterized by the sheath having at least one 
reinforcing fibre, and wherein the reinforcing fibre in 
cross section, is either circular or rectangular or has a 
major dimension and a minor dimension, the major di- 
mension parallel to the lumen of the sheath. 
Such a sheath thereby pemiits the sheath to be dramat- 
ically bent while still allowing a lead to be introduced 
therethrough. The kink resistance is provided by a com- 
posite construction of the sheath. In the preferred em- 
bodimentthe reinforcing fibers are provided in a braided 
configuration. 

The sheath preferably is constructed to be readily split 
using a slitter In a longitudinal direction and thus pemiits 
the sheath to be removed from the venous system with- 
out having to withdraw the sheath over an end of the 
pacemaker lead. In an alternative embodiment the 
sheath Is scored, including the reinforcing fibers, to 
thereby pemnit the sheath to be longitudinally split apart 
and removed from the venous system without having to 
withdraw the sheath over an end of the pacemaker lead. 
[0011] The foregoing and other aspects of the present 
invention will be best appreciated with reference to the 
detailed description, given by way of example only, of 
the Invention in conjunction with the accompanying 
drawings, wherein: 

FIG. 1 depicts the venous positioning and place- 
ment of transvenous endocardial leads In a patient. 
FIG. 2 depicts an appropriate entry site for implan- 
tation of a transvenous endocardial lead. 
FIGS. 3 - 14 depict successive stages of Introducing 
a transvenous endocardial lead into a vein. 
FIG. 1 5 depicts an introducer sheath used in a body 
and having a kink. 

FIG. 1 6 depicts a lead introducer system in accord- 
ance with one embodiment of the present invention. 



FIG. 1 7 depicts an introducer sheath of the present 
Invention used in a body and not having a kink. 
FIG. 18 IS a detailed cross-sectional view of the wall 
of the kink resistant sheath used in an introducer 
5 system of the present invention. 

FIG. 19 Is a detailed cross-sectional view of an al- 
ternative embodiment of the wall of the kink resist- 
ant sheath used in an introducer system of the 
present Invention. 

FIG. 20 Is a detailed cross-sectional view of an al- 
ternative embodiment of the wall of the kink resist- 
ant section used in an introducer system of the 
present invention. 

FIGS. 21 and 22 depict a detailed view of the distal 
end of an alternative embodiment of a lead intro- 
ducer system featuring a sliding cap which may be 
Incorporated with the present invention. 

[0012] The drawings are not necessarily to scale. 
[0013] It is to be understood, that the present inven- 
tion is not limited to use only In introducing atrial or ven- 
tricular pacing leads, and may be employed in introduc- 
ing many of various types of therapeutic or diagnostic 
devices including transvenous leads intended to be dis- 
posed at various places within patient 10, Including, for 
example, leads intended to be disposed within the pa- 
tient's coronary sinus, as well as various other types of 
electrical leads, including nerve, muscle or defibrillation 
leads. It is to be further understood, moreover, the 
present invention may be employed In introducing many 
of various types of therapeutic or diagnostic catheters 
and is not limited only to the introduction of electrical 
leads. For purposes of illustration only, however, the 
present invention is below described in the context of 
the introduction of endocardial pacing leads. 
[0014] FIG. 1 depicts a typical arrangement of a pac- 
ing system implanted in a patient 10, the pacing system 
comprising a subcutaneously disposed pacemaker 12 
and transvenous pacing leads 1 4 and 1 6. In FIG. 1 , the 
distal end of pacing lead 14 is shown disposed generally 
in the atrial region of the patient's heart 18, while the 
distal end of pacing lead 16 is disposed generally in the 
ventricular region of heart 18. 

[001 5] The preferred prior art method of lead introduc- 
tion compatible with an introducersystem in accordance 
with the present invention will be described with refer- 
ence to FIGS. 2 through 14. 

[0016] Referring to FIG. 2, and In accordance with 
common practice in the medical arts, the entry site for 
a subclavian vein puncture is commonly chosen to be 
just below and slightly medial to the junction of the mid- 
dle and Inner third of the clavicle 20, at an area desig- 
nated generally as 22 in FIG. 2. In FIG. 2, the patient's 
subclavian vein 24 and heart 1 B are shown in phantom. 
[0017] Turning to FIG. 3, the subclavian vein puncture 
is accomplished by the physician using a disposable sy- 
ringe 26 having a thin-wail needle 28 detachably con- 
nected thereto. Aspiration Is perfomried as the needle is 
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advanced into the subclavian vein, to verify proper nee- 
dle placement within vessel 24. Next, aspirating syringe 
26 is disconnected from needle 28, which remains in 
vessel 24 as shown in FIG. 4. Typically, the physician 
will place his or her finger over the needle to avoid air 
aspiration and excessive bleeding. 
[0018] The next step in the lead implantation proce- 
dure involves insertion of a conventional J-type guide 
wire 30 through needle 28, as Illustrated in FIG. 5. Typ- 
ically, guide wire 30 is equipped with a tip deflector 32 
for facilitating insertion of wire 30 Into the lumen of nee- 
dle 28. As shown in FIG. 6, as wire 30 is fed through 
needle 28 in the direction of arrow 34, the distal end of 
wire 30 exits the tip of needle 28, and wire 30 regains 
its "J" shape within vessel 24. Once wire 30 has entered 
vessel 24, needle 28 is withdrawn in the direction of ar- 
row 36 In FIG. 7, leaving wire 30 in place. Wire 30 is 
advanced along vessel 24 until its distal end is disposed 
generally in the area of the patient's superior vena cava, 
leaving approximately 15 to 20-cm of the proximal end 
of wire 30 exposed. 

[0019] A small skin incision 38 is made at the guide 
wire entry site, parallel to clavicle 20, as shown in FIG. 
8. In the next stage of the implantation procedure, an 
introducer sheath 40 with tapered vessel dilator 42, as 
an assembly, are threaded onto the proximal end of wire 
30. Sheath 40 and dilator 42 are advanced in the direc- 
tion of an-ow 44, through the subclavian fascia and into 
subclavian vein 24, until a short length (e.g., 2 to 8-cm) 
of sheath 40 and vessel dilator 42 remain exposed, as 
shown in FIG. 9. 

[0020] Next, as shown In FIGS. 1 0 and 11 , vessel di- 
lator 42 is withdrawn in the direction of arrow 46 and 
sheath 40 is introduced further within subclavian vein 
24, leaving introducer sheath 40 and guide wire 30 In 
place with its distal end disposed within subclavian vein 
24. Guide wire 30 may be removed at this point as well, 
although it may be left in place in case the lead needs 
to be repositioned or reinserted or an additional lead is 
to be implanted. As shown in FIG. 11 , introducer sheath 
40 must bend to conform to the shape of subclavian vein 
24 to provide an unobstructed conduit for lead 14 to be 
Introduced. Through such curvature, moreover, lead 14 
may be introduced so as to be parallel to vein 24 and 
not abut and damage wall 25 of subclavian vein 24. 
[0021] In the final stages of the lead implantation pro- 
cedure, illustrated in FIGS. 12 through 14, pacing lead 
1 4 is Inserted Into the proximal end of Introducer sheath 
40 In the direction of arrow 48, and advanced into the 
desired position within patient 10 through vessel 24. 
Lastly, introducer sheath 40 is removed. Removal of in- 
troducer sheath 40 may be accomplished In one of sev- 
eral known ways, depending upon the particular type of 
introducer sheath 40. For example, as disclosed in the 
above-noted Osborne '562 patent, sheath 40 may be 
longitudinally split by pulling tabs 50 and 52. Other 
sheaths are known which are severable by means of a 
special slitter device or the like. 



[0022] As shown in FIG. 1 , pacemaker 12 may oper- 
ate In conjunction with two pacing leads. In that case, 
as with single-lead implants, it may be necessary to 
keep guide wire 30 in place until after the first lead has 
5 been Implanted. Thus, as previously noted with refer- 
ence to FIGS. 10 and 11, guide wire 30 may be left In 
place when dilator 42 is withdrawn. The first lead, if it is 
sufficiently small, may be introduced into subclavian 
vein 24 alongside guide wire 30, and then the first intro- 
ducer sheath is removed leaving guide wire 30 in place. 
Then, asecond introducer sheath and vessel dilator can 
be guided along guide wire 30 in the same manner as 
the first, before guide wire 30 is finally removed. 
[0023] As depicted in FIG. 1 5 one problem associated 
with lead introduction systems and particularly with the 
sheath used in previous lead introduction systems is the 
fonmation of a kink 54. As seen a kink 54 in sheath 56 
prevents lead 14 from being introduced therethrough. 
As mentioned such kinks may be undetected so that a 
lead inserted into the sheath is blocked, possibly result- 
ing in damage to the lead. 

[0024] Turning now to FIG. 16, an introducer system 
60 in accordance with one embodiment of the present 
Invention Is illustrated. Introducer system 60 comprises 
an Introducer sheath 61 In which a vessel dilator 66 is 
inserted. A tapered end 68 of vessel dilator 66 facilitates 
the introduction of sheath 60 into the subclavian vessel 
24. Thereafter, guide wire 30 and vessel dilator 66 are 
withdrawn from the patient and central lumen 65 within 
sheath 61 provides access to the vessel 24. 
[0025] As seen introducer system 60 features a 
sheath 61 which is kink resistant. Kink resistance is im- 
portant because it permits the sheath to be dramatically 
bent while stiil allowing a lead to be introduced there- 
through. The kink resistance Is provided by the compos- 
ite constoiction of the sheath. That is, sheath 61 has a 
two-part construction with a tubular portion 71 having at 
least one reinforcing fiber 72 integral therewith. In the 
preferred embodiment reinforcing fibers 72 are provided 
In a braided configuration with more than one fiber In 
parallel wound together, the fibers being wound be- 
tween 8 to 18 picks per cm (20-45 picks per inch), with 
14 picks per cm (32 picks per Inch) preferred. Fibers 72 
are preferably a high strength polymer fiber, such as ny- 
lon. The tubular portion of the sheath is made of a bio- 
compatible plastic, such as low density polyethylene. A 
suitable composite sheath 61 having a tubular portion 
71 with reinforcing fibers 72 integral therewith is availa- 
ble from TFX Medical, Limerick, Ireland. 
[0026] One important benefit of the sheath of the 
present invention Is that it permits either a thinner walled 
sheath to be utilized which would have the same kink 
resistance as compared to a same sized sheath without 
the reinforcing fibers, or an overall more flexible material 
to be used for the sheath as compared to a same sized 
sheath without the reinforcing fibers. The use of a thin- 
ner walled sheath is of benefit because It reduces the 
total sheath diameter and thus reduces the incision Into 
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the patient's venous system. The use of a nnore flexible 
material is of benefit because it provides for a sheath 
which is less likely to jab into and damage the venous 
system of the patient. 

[0027] In the embodiment of FIG. 16, sheath 61 in- 
cludes means for pemnitting removal of sheath 61 from 
a lead disposed therethrough without requiring sheath 
61 to be removed from an end of the lead. Specifically 
sheath 61 may be removed from a pacing lead by being 
longitudinally slit apart using a sheath slitter 67. As seen 
a pair of separable tabs 62, 64 are mounted to the prox- 
imal end of sheath 61 to facilitate both the introduction 
of the sheath as well as the removal of the sheath from 
about the lead. 

[0028] As depicted In FIG. 17 . the lead introduction 
system of the present invention and particularly kink re- 
sistant sheath 61 may be dramatically bent without a 
kink being fomied. As mentioned above, such kinks may 
be undetected so that a lead inserted into the sheath is 
blocked by the kink and cannot be inserted any further. 
Such a situation may result in damage to the lead. 
[0029] FIG. 1 8 is a detailed cross-sectional view of the 
wall of the kink resistant sheath used in an introducer 
system of the present invention. As seen sheath 61 has 
reinforcing fibers 72 disposed in the approximate middle 
portion of the sheath wall. 

[0030] FIG. 1 9 is a detailed cross-sectional view of an 
altemative embodiment of the wall of the kink resistant 
sheath used in an introducer system of the present in- 
vention. As seen sheath 61 has reinforcing fibers 72 dis- 
posed in the inner portion of the sheath wail closer to 
the sheath lumen 59. This embodiment further features 
a score line 63 cut into both the sheath wall and the re- 
inforcing fibers 72. This permits sheath 61 to be longi- 
tudinally split apart along score line 63 by grasping and 
pulling apart tabs 62 and 64 as sheath 61 is being with- 
drawn from the lead introduction site. Various other 
equivalent means may also be used to accomplish split- 
ting sheath 61 along line 63, these include by providing 
a line of weakened wail, as shown In Vegoe et al U.S. 
Patent No. 5,180,372, or the entire wall could be con- 
structed using material having the physical property of 
molecular orientation whereby a tear in the material runs 
readily only in a longitudinal direction along the length 
of sheath 61 , as Is well known in the art. 
[0031] FIG. 20 is a detailed cross-sectional view of an 
altemative embodiment of the wall of the kink resistant 
sheath used in an introducer system of the present in- 
vention. As seen sheath 61 has non symmetrical rein- 
forcing fibers 73 disposed in the inner portion of the 
sheath wall closer to the sheath lumen 59. As shown, 
the non symmetrical reinforcing fibers 73 are rectangu- 
lar in cross section. This shape causes the ratio between 
axial torque and radial bending stiffness to be modified 
so that the surface moment of inertia along or parallel 
to the coil axis is less than the surface moment of inertia 
along a radial axis in the same coil. Of course other 
shapes may also be used, such as elliptical, trapezoidal 



or oval so long as the dimension of the fiber measured 
parallel to the fiber axis Is larger than the dimension 
measured radially. This embodiment further features a 
score line 63 cut into both the sheath wall and the rein- 
5 forcing fibers 72 to pemnit sheath 61 to be longitudinally 
split apart along score line 63 by grasping and pulling 
apart tabs 62 and 64 as sheath 61 is being withdrawn 
from the lead. 

[0032] In the preferred embodiment, the introducer 
10 system of the present invention is sterilized using ethyl- 
ene oxide and packaged as a kit with a sterilized percu- 
taneous needle 28, a guide wire 30, syringe 26 and a 
dilator 42 in a hemnetically sealed plastic bag (not 
shown.) 

15 [0033] FIGS.21 and22deplctastillfurtheralternative 
embodiment of the present invention. Specifically this 
embodiment features a device to inhibit blood flow 
through the sheath when a lead is not positioned within 
the lumen. As seen cap 78 is positioned within recess 

20 80 so as to slide across the proximal end of sheath 61 , 
and specifically between tabs 62 and 64, and cover the 
lumen within sheath 61 present when dilator 66 is with- 
drawn. Further details concerning the construction of 
such a device may be seen in the U.S. Patent No. 

25 5,441 ,604 of Pohndorf. 



Claims 

30 1 . An Introducer system for use with a catheter or lead 
comprising: 

a sheath (61) having a first end and a second 
end, the sheath being compatible for Insertion 

35 within a body, the first end configured to insert 

the sheath within the body with the second end 
extending out of the body; 
the sheath (61) having a central lumen (65) 
configured to pemnit introduction of at least one 

40 lead or catheter therethrough; 

means (62, 64) for permitting removal of the 
sheath (61) from the lead or catheter disposed 
therethrough without requiring the sheath to be 
removed from an end of the lead or catheter 

45 disposed therethrough; and 

a dilator (66) having a first end (68) and a sec- 
ond end, the dilator configured to be disposed 
through the central lumen (65) of the sheath 
(61); characterized by 

so the sheath (61) having at least one reinforcing 

fibre (72), and wherein the reinforcing fibre (72) 
in cross section, is either circular or rectangular 
or has a major dimension and a minor dimen- 
sion, the major dimension parallel to the lumen 

55 (65) of the sheath. 

2. The introducer system of claim 1 wherein the means 
for permitting removal of the sheath comprises 
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means (67) for splitting the sheath (61) away from 
the lead or catheter disposed therethrough. 

3. The Introducer system of claim 1 or 2 wherein the 
means for pennitting removal of the sheath (61) 
comprise a first tab (62) on a first side of the second 
end of the sheath, and a second tab (64) on a sec- 
ond side of the second end of the sheath whereby, 
when the tabs are puHed apart, the sheath (61) tears 
longitudinally separating the sheath from the lead 
or catheter disposed therethrough. 

4. The introducer system of claim 1 or 2 wherein the 
means for pemnitting removal of the sheath (61) 
comprises a weakened section (63) extending lon- 
gitudinally from the first end to the second end of 
the sheath. 

5. The introducer system of claim 4 wherein the weak- 
ened section comprises a score line (63). 

6. The introducer system of claim 4 wherein the weak- 
ened section comprises a section of material having 
the physical property of molecular orientation 
whereby a tear in the material runs readily only in a 
longitudinal direction along the length of the sheath. 

7. The introducer system of any preceding claim 
wherein the sheath (61) is a plastk:. 

8. The introducer system of any of claims 1 to 6 where- 
in the sheath (61 ) is low density polyethylene. 

9. The introducer system of any preceding claim, fur- - 
ther comprising: 

a percutaneous needle (28); and 
a wire guide (20). 

10. The introducer system of any preceding claim 
wherein the sheath (61 ) has a wall, the wall defining 
the central lumen (65) through the sheath, the wall 
having a thickness, and wherein the reinforcing fi- 
bre (72) is mounted within the wall. 

11. The introducer system of any preceding claim 
wherein the first end (68) of the dilator (66) is ta- 
pered. 

12. The introducer system of claim 10 wherein the re- 
inforcing fibre (72) is mounted within the wall at a 
point between an exterior surface of the wall and a 
interior surface of the wall. 

1 3. The introducer system of claim 1 2 wherein the point 
is equally between an exterior surface of the wall 
and a Interior surface of the wall. 
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14. The introducer system of claim 10 wherein the re- 
inforcing fibre (72) Is mounted within the wall at a 
point along the Interior surface of the wall. 



Patentanspriiche 

1 . Einfuhrsystem zur Verwendung mit einem Katheter 
Oder einer Zuleitung mit: 

einer HGIle (61) mit einem ersten Ende und ei- 
nem zweiten Ende, wobel die HQIlefur eine Ein- 
fuhrung in einen Korper geeignet ist, wobei das 
erste Ende zur Einfuhrung der Hulle in den Kor- 
per ausgebildet ist, wobei das zweite Ende aus 
dem Korper vorragt; 

wobei die Hulle (61) ein zentrales Lumen bzw. 
einen zentralen Hohlkanal (65) aufweist, wel- 
ches zur Einfuhrung einer Zuleitung oder eines 
Katheters durch sich hindurch ausgebildet ist; 

Mittein (62, 64) die eine Entfemung der Hulle 
(61) von der bzw. dem durch sie hindurchge- 
fiihrten Zuleitung oder Katheter gestatten, 
ohne daB die Hiilie von einem Ende der durch 
sie hindurchgefuhrten Zuleitung oder Katheter 
entfernt werden mu3; und 

einem Dilator bzw. Dehner (66) mit' einem er- 
sten Ende (68) und einem zweiten Ende, wobei 
der Dehner zur Anordnung durch das zentrale 
Lumen (65) der Hulle (61) ausgebildet ist, 

dadurch gekennzeichnet, daB 

die Hulle (61) wenigstens eine Verstarkungsfaser 
(72) aufweist, und wobei die Verstarkungsfaser (72) 
im Querschnitt entweder kreisformig oderviereckig 
ist Oder eine Haupterstreckung und eine Nebener- 
streckung aufweist, wobei die Haupterstreckung 
parallel zu dem Lumen (65) der Hulle veriauft. 



2. Einfuhrsystem nach Anspruch 1, bel welchem die 
Mittel, die eine Entfernung der Hiilie gestatten, Mit- 

^5 tel (67) zum Auflrennen der Hulle (61 ) weg von der 
durch sie hindurchgefuhrten Zuleitung oder den 
durch sie hindurchgefuhrten Katheter aufweisen. 

3. Einfuhrsystem nach einem der Anspruche 1 oder 2, 
50 bei welchem die Mittel, die eine Entfernung der Hul- 
le (61) gestatten, einen ersten Streifen (62) auf ei- 
ner ersten Seite des zweiten Endes der Hulle, und 
einen zweiten Streifen (64) auf einer zweiten Seite 
des zweiten Endes der Hulle aufweisen, wodurch, 

55 wenn die Streifen auseinandergezogen werden, die 
Hiilie (61) in Langsrichtung reiBt, wodurch die Hiilie 
von der Zuleitung oder dem Katheter, welche bzw. 
wek:hes durch sie hindurch angeordnet Ist, getrennt 
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wird. 

4. Einfuhrsystem nach einem der Anspruche 1 oder 2, 
bei welchem die Mittel, die die Entfemung der Hulle 
(61) gestatten, einen geschwachten Abschnitt (63) 
aufweisen, der sich in Langsrichtung von dem er- 
sten Ende zu dem zweiten Ende der Hulle erstreckt. 

5. Einfuhrsystem nach Anspruch 4, bei welchem der 
geschwachte Abschnitt eine Kerbenlinie (63) auf- 
weist. 

6. Einfuhrsystem nach Anspruch 4, bei welchem der 
geschwachte Abschnitt etnen Abschnitt aus einem 
Material aufweist, welches die physlkalische Eigen- 
schaft einer molekularen Ausrichtung aufweist, wo- 
durch ein Ri3 in dem Material im wesentlichen le- 
diglich entlang einer Langsrichtung entiang der 
Lange der Hulle verlauft. 

7. Einfuhrsystem nach einem der vorstehenden An- 
spruche, bei welchem die Hulle (61) ein Kunststoff 
ist. 

8. Einfuhrsystem nach einem der Anspruche 1 bis 6, 
bei welchem die Hulle (61) Polyathylen geringer 

Dichte ist. 

9. Einfuhrsystem nach einem der vorstehenden An- 
spruche, femer mit einer Perkutannadei (28) und ei- 
ner Drahtfiihrung (20). 

10. Einfuhrsystem nach einem der vorstehenden An- 
spruche, bei welchem die Hulle (61 ) eine Wand auf- 
weist, wobei die Wand das Zentrallumen (65) durch 
die Hulle def in iert, wobei die Wand eine Dicke auf- 
weist, und wobei die Verstarkungsfaser (72) inner- 
halb der Wand vorgesehen ist. 

11. EinfQhrsystem nach einem der vorstehenden An- 
spruche, bei welchem das erste Ende (68) des Deh- 
ners (66) verjungt ausgebildet ist. 

12. Einfuhrsystem nach Anspruch 10, bei welchem die 
VerstSrkungsfaser (72) innerhatb der Wand an ei- 
nem Punkt zwischen einer Au3enflache der Wand 
und einer Innenflache der Wand angeordnet ist. 

13. Einfuhrsystem nach Anspruch 12, bei welchem der 
Punkt gleichemnaRen zwischen einer AuBenflache 
der Wand und einer Innenflache der Wand ange- 
ordnet ist bzw. glelche Abstande aufweist. 

14. Einfuhrsystem nach Anspruch 10, bei welchem die 
Verstarkungsfaser (72) innerhalb der Wand an ei- 
nem Punkt entlang der Innenflache der Wand vor- 
gesehen ist. 
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Revendications 

1. Systeme d' introduction destine k etre utilise avec 
un catheter ou un fil conducteur, comportant : 

5 

une gaine (61 ) ayant une premiere extr^mit^ et 
une seconde extremite, la gaine etant compa- 
tible pour etre inseree a I'lnterieur d'un corps, 
la premiere extremite etant conf igur^e pour in- 

10 serer la gaine a I'lnterieur du corps, la seconde 

extr6mit6 s'^tendant k I'ext^rieur du corps, 
la gaine (61 ) ayant un lumen central (65) con- 
figure pour pennettre d'introduire au moins un 
fil conducteur ou un catheter k travers celui-ci, 

IS des moyens (62, 64) pour pennettre d*entever 

la gaine (61) du fil conducteur ou du catheter 
dispose a travers ceile-ci sans avoir besoin que 
la gaine soit enlev6e d'une extr^mit^ du fil con- 
ducteur ou du catheter dispose a travers celle- 

20 cl, et 

un dilatateur (66) ayant une premiere extremite 
(68) et une seconde extremite, le dilatateur 
etant configure pour etre dispose a travers le 
lumen central (65) de la gaine (61 ), caracterise 

25 en ce que 

la gaine (61) a au moins une fibre de renforce- 
ment (72), et dans laquelle la fibre de renforce- 
ment (72) est circulaire ou rectangulaire en 
coupe transversale, ou a une dimension majeu- 

30 re et une dimension mineure, la dimension ma- 

jeure 6tant parall^le au lumen (65) de la gaine. 

2. Systeme d'lntroduction selon la revendication 1, 
dans lequei les moyens pour permettre d'enlever la 

35 gaine comportent des moyens (67) pour eloigner 
par fendage la gaine (61) du fil conducteur ou du 
catheter dispose k travers celle-ci. 

3. Systeme d'introduction selon la revendication 1 ou 
40 2, dans lequel les moyens pour permettre d'enlever 

la gaine (61) comportent une premiere patte (62) 
situee sur un premier cote de la seconde extremite 
de la gaine, et une seconde patte (64) situ6e sur un 
second c6t6 de la seconde extr6mit6 de la gaine de 
45 sorte que, lorsque les pattes sont tiroes en les 6loi- 
gnant, la gaine (61) se dechire longitudinalement, 
en separant la gaine du fil conducteur ou du cathe- 
ter dispose k travers celle-ci. 

50 4. Systeme d'introduction selon la revendication 1 ou 
2, dans lequel les moyens pour pennettre d'enlever 
la gaine (61) comportent un tron9on affaibli (63) 
s'etendant longitudinalement a partir de la premiere 
extremite vers la seconde extremite de la gaine. 

55 

5. Systeme d'introduction selon la revendication 4, 
dans lequel le trongon affaibli comporte une ligne 
d'entaille (63). 
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6. Syst^me d'introduction selon la revendicatlon 4, 
dans lequel le trongon affaibli comporte un trongon 

de materiau ayant la propriete physique d'orienta- 
tlon moleculaire, de sorte qu'un dechirement du ma- 
teriau s'effectue facllement seu lement dans une di- 5 
rection iongitudinale le long de la longueur de la gal- 
ne. 

7. Systeme d'introduction selon Tune quelconque des 
revendlcatlons pr§c§dentes, dans lequel la gaine io 
(61) est en matldre plastique. 

8. Systeme d'introduction selon I'une quelconque des 
revendications 1 k 6, dans lequel la gaine (61) est 

en polyethylene basse density. is 

9. Systeme d'introduction selon i'une quelconque des 
revendlcatlons precedentes, connportant de plus : 

une aiguille percutanee (28), et 20 
un fil de guidage (30). 

10. Systeme d'introduction selon I'une quelconque des 
revendications precedentes, dans lequel la gaine 
(61) a une paroi, la parol definissant le lumen cen- 25 
tral (65) ^travers la gaine, la paroi ayant une epais- 
seur, et dans lequel la fibre de renforcement (72) 

est montee k I'interieur de la paroi. 

1 1 . Systeme d'introduction selon I'une quelconque des 30 

revendications precedentes, dans lequel la premie- 
re extremite (68) du dilatateur (66) est conique. 

12. Systeme d'introduction selon ia revendicatlon 10, 
dans lequel la fibre de renforcement (72) est mon- 35 
tee k rinterieur de la parol au niveau d'un point situe 
entre une surface exterieure de la paroi et une sur- 
face interieure de la paroi. 

13. Systeme d'introduction selon la revendicatlon 12, 40 
dans lequel le point est situe k egale distance entre 
une surface exterieure de la paroi et une surface 
Interieure de la paroi. 

14. Systeme d'introduction selon la revendicatlon 10, 45 
dans lequel la fibre de renforcement (72) est mon- 

tee dans la paroi au niveau d'un point situe le long 
de la surface interieure de la paroi. 
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FIG. 6 
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FIG. 8 
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FIG. 10 
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